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(54) INK JET HEAD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet head in which highly 
accurate print control is ensured by eliminating the effect of operation 
lag between electrodes when a counter electrode comprises a plurality 
of electrodes. 

SOLUTION: The ink jet head comprises a plurality of ink nozzles for 
ejecting ink, a plurality of ink chambers interconnected with respective 
ink nozzles, ink supply paths for supplying ink to respective ink 
chambers, a resiliently deformable diaphragm formed on a 
circumferential wall defining the ink chambers, and a counter electrode 
spaced apart from the diaphragm wherein the diaphragm serves as a 
common electrode and charge/discharge takes place between the 
counter electrode and the diaphragm thus ejecting ink drops from the 
ink nozzles. The counter electrode comprises a main electrode 10 being 
charged/discharged selectively depending on a print pattern, and 
auxiliary electrodes 101, 102 connected electrically with electrodes 
formed oppositely to other diaphragm. The main electrode 10 and the 
auxiliary electrodes 101, 102 are arranged such that the time constant 
of each circuit comprising each electrode and the common electrode is 
small enough for the natural oscillation period of an ink channel. 
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® 


9.1 


67.2 


16.3 


1309.7 


0.6 


21.3 


ao 


X 


© 


t 


t 


0.163 


t 


0.6 


0.213 


0.387 


O 


® 


0.091 


t 


t 


t 


0.006 


t 


0.207 


o 



[0 0 3 8] _tfS(D*S/£No. izfcixr. 0(i*ffS]m^(i 

i tow (gi3 3(cffl^) s ©i*fflaft«aa> u — k« 

**o>*«-c«* Lfc«. <3>i*±«sxtf««i«se!>y 

ftXOHi lc**#t*i:fey-C*y. BfrSIIiffiJtlJ 

To : 3 0//sec (@*fiH» : 3 3 KH z) % 



/^l/XfePws : 1 2/isect?&'5o 

[0 0 3 9] *fc. S2|zgi <7>|i2$§m££-B#5£$fc<!: 

M/<;bXPwsfc*Jt*LfclS»*«-r. A r d:i|(D 

[O O 4 O] 
[S2] 



turn 


T 0 


Pws 






rl 


t2 


At 


rl 


r2 


At 


© 


1/5 0 


1/1. 4 


1/1. 5 


1/2 0 


1/0. 5 


1/0. 5 


X 




t 


1/140 


1/7 5 


t 


1/5 6 


1/3 0 


O 


® 


1/5000 


t 


1/150 


1/2000 


t 


1/6 0 


O 



[0 04 1 ] 2felz % ±U (1 ) ~ (7) <DB#5£g£r 1 , 
r 2X1*^ A r *»*fcA<D»fl«SG>«jai::oi*Tlft 

[0042] (a) ±mRTfffishnm\zmz>®&<D$tF%. 

■trip r 2£/h£<-f& 0 ffiVSttU- KA&ftHtt 
<b) ««i«S<DB#5eBtr 2 CtDif^lz 



*jt3wi=»*ufcy. «a«a*i«jijic»«Lfcy. « 
im*-*<d»** mm Lfc y -r * - <t -csje-t a. 
[0 0 4 3] hi (a) (b) li^fpjma c^e-coi) a> 

Si OCD^Sn O aWJ-K»1 O blzoiNTI*^ 
I«8fllili9PA y L 

PA » (Omm 1 0 5 £ff2J& U *<D± 

IZ& (Au) U >^LTft(D»Kl 06?^ 

rt-r*cfci=j:yft«**i* 0 ±««i o<D*nsj®ses 

1 O clCOl^Tf** I TO$^7$ 'J>^Lt I TO 

(Diii o 7 *»*r*c £|Z J: yftB L 

T. fflSdmai O 1 lCO(^T*. -tODdS^-flM O 1 aS. 



'J— K»1 O 1 b PA (XliTS » 

tLISO. O 3 mgj) . J £<D±lZ& (Au) 
$U^Lt^0)SIl 0 6JMt§ (0Ja.IiO.-1 

//msao zttffs^Mo fit, *iaaai oi 
cD*ffp]maspi o i c izoiN-ci* i to^x/^'^ y > 

?LT I TO0SI1 0 7*^-rSCt!CJ:yftfi* 
[0044] ^ttcfcolciWSl O<0iifiT-ffln OaM 

y — Kffl i ob t ratteen ioia y — k« i o 
fltR <£r<5 0 ccDCcblCcty. ±ifii o»tfH 

o i izgkz>\B\m<D&m&&T i , r2W^< 

[0 0 4 5] &3b\ ±fE<D^PA Stf^CD^ 

iz33i%rr*. *^xxs4t*a>aiKi o 6 

PA (Xf*^$» OSI1 O 5£tf£3i*Tlv£a<, 

ctncj:y. *cx>?smi o 6 A<±r^xsfe4 7b^tu^ 

IKttotL^o *fe, JilSltSSiOc, 101c# 
I TO(7)SSKl O 7fr^j££;ftTl^<7)-e, ftfttBtttt 

^Sifis i fca>teytt#*«£i:«<fcoTi,** 0 $ 

carnal o i <Dmm\zvT&mmitirz>zttf*imiz 
Soti^o ±Eo)«icfci\rtt. ttamsi o 

1 0>y — Kffll 0 1 b ^-T (H6#BS) (DSiZJj 



(8) 



2 0 0 1—19 15 17 



<d z t \t'&&<Dm 2 - ei 5 omiz & i^x t, mmx & 
5) o @i, u- Kan o i b &±x&m<r>mmxr*f8. 

^(D^fflltlCcfcoT^y £<<7)*iajmi1 O 1 £Jf2J5£ 

•tsci^t^s. sum*, se^s^iiip-r^^stiifi 
RMtAQt'S^te^o-c^s i Too^B^jg^micii 

sutfin o i ir^^[p]fis<7)B#^»^/j^ < -r*^t^a 

t&£frt>. U— Kffll 0 1 blco^r<D^*BBA^&« 
J&LT. U— K»l O blzoi^TI* I TOi:«fcy««L 

[0 0 4 6] H2l£ft.[R)B& ( J €-<X)2) <D¥®BT:fc 

So za>«tfi*. mi o)«eis^i o i *atMic»i(L 
r, mi (DfflidiSi o i a>BW*/h$ <-tz>zt{z& 

«»Wic**a? < LTi^So Sir. ^*u;:fin;tT± 

1S1 0 0)^351 O a&tf 'J — KfiPl O b <7>*i 
#}®^ 1 O 1 <D*SB-S? 10 1a RlS U — Kffl 1 0 1 b £ 

o 6ic*y«^LrataiitR*/hap<-r«cfc-e. 

si o&tfmi cDffiam«ii o i i::ft«[Bifta>«-&£ft 

rl, r 2£/Jx£ < LtU^o ^(OSgm, r 
< fcott^So 

[004 7] B3l£*tfS]ffi^ (^0)3) (7)2F®glT*fc 
So CICDflJ-ei*. «tt««*lt5IJlC»«LT-, ffia>« 

»ifii o i RTsm2<Dt$&}mmi o 2smlts # 
a«iWioi f i O2o>ffiws/h*<-r«c:ticcfey 

«ft«R*/hs< lti>5o *<nmm. ±mmi o. m 
i i o i »tfS2<DtiB]«a(DftWii::«s 

SR^an, r2, r3A<ftif*t**<6:U, 

[0 0 4 8] EKtefctramJfli (D¥®BTr$> 
So c:a>«T?ldu *iSSB41£3£*i]f3 % RoB^Jlz^SiJ L 
Ts mi 0>*£K]«Ml 0 1 atf*2 0)ffil!itfii 0 20) 

S 0 ±EtlB«icLriS«Ml*/h*< LTInSo 

*o>mm* ±mm 10, n a>mmmm 1 o 1 xi;jb 2 

MiWi o 2<7)6-mM(c^lc^SlHlS&(D : &Bt^3S r 
1 , _r-2, z 3.ft</J\3 < £ y. * A r fc/J\* < fro 

Tl^So 

[004 9] Sl5f±>tt[R]S& (f(05) tf)¥®E]"Cfc 

coo«n*. B2a>»ftmi*Eirr«iBi^ pgs 

«k9l-lBaLfcffJT?*4o d<DEl5<DiBMI*±5E(7)gl4 
ctt?, 2ffl(0^.-^ hO±t!i 0.8f*<*<a£t8£*tS 

fc*o>iBi=*i cD^am^i o 1 tfittt-f. m-cnt? 



sfi»aa2-5iz*5i^rtira«icaffl**us*a>A:-r*o 
[005 o] &iz % ±&<n*tftmm (±mi o, mi 
(Dfflasfii 101, m 2 (Dffimmm 102) Lfc 
-<X7 it*? Kicoi^riK^-rsA<, i^Jha>*«i»tt 
izfcixrt. tun o. mi «tii o 1 Rism 

2 (DffiSSSfii 1 0 2 l*±Ba>**Wa>B» fi» r 1 , r 
2, r3, A r lz|B-r*5frSjaSfcLfct,<DT?fc*o 

[0 0 51-]SaS»»2. B6l*>MMB<DSlfi»ffi2(:: 

ft4-f^5x^ K©»»»aatfts. H7i* 

[0 0 5 2] -f>^vi^h^'VKllt dtL^COglld 
^*tlS«fc5lC. 3ft(DlS2, 3, 4SItetg^L 

fc«Jf«3SII=«:orfiy. *IB©->'Ja>»*2*l»Ai 
T% *:<D±mizmc< v/'j=i>S5cDy X;u^u— h3. 

a. 1 oco^ffi-o^M (yif— /<) e^Mt^zt 

5ic>r>^^«$&-rs-f >^«$&ss (t'j^-fx) 7^ 

(DlHia&5a, 6 aA<yX;i/^L/-h3IZcfeot 

-f ><7 7 tf^ti^tizmmm * ^s G 

[0053] y X;u^u— h3iz(i x ^>^l5(0jfe 
aSiliJcDgs^ic^tfS-rsiiaic. -f^y^u 1*<»« 

**trfcy. c*L&A<«"f >^i5icaiLti^. * 

-r>^«ii&pi 2£®o-c^ii>r >^^6ic^* 
HSo *a-f>^»6c=«ie**tfc^>^i*. #^><7 

{ft$&3&7£iioT\ ffiiLfc^^>^^5lZ^tt^H#t 
$& cF ^T*So 

[0 0 5 4] *-f>£S5l*. ^COJSMS 1 ^)<?g^llZ^ 

fiE**iTtey, its 1 <7)®iztS3c-fss"fp]s 

B 6 lz&l^x±T7jfalzi&&m&^mtemMfilt ITS 
#gfS£ ^iciS^^ttri^So Lf:^ot, ZLCD&ms 

riKP^-rsc^tfcSo 

[0 0 5 5] S/«J a>»«2<DTffllcftttLTl**#5 
XStS4lCfcl^TI*. ■5-(^-t®T*fcSv l J=i>Sffi2i: 

fcfeglC. («X.tfO. 3//m^JS) X 7 f>^* 

5(DJSg5lli. #*fcttfra>RIHlG£HTT4f7XS 

ffi40)(H]SPgS9 1 < b:>Pt^p]Lrl^So fit, *7XS 



(9) 



ftp! 2 0 0 1 -1 9 1 5 1 7 



[0 0 5 6] z<dwzi cofflffiim® 1 O 1 f*. -o^y X 
tftZtiX^Zo H <D*iffij®ai o i £H2&a>^i!j«5 

**iMb-frrrc»t? Q ^fc. fflsds^i o i j&<««<ds 
[0057] &tz. ±mm i o Rxsm i o>«sft*a i o 

»a*t»4<ffll^&*i«o d<D0»J-ei*. HlO)«i:iafll 
lc % ±M1 OOig^Sfl 0 aStf'J— KSfl o b fzo 

^-0±lc^o^Mi 06«»«t«uti:*yft8i*i 

So ilfil 0(0*flRlBfiiSSl 0clCO(^TI£l TOCO 

i o i ONI^ffi ioia 'J — KSSi oi b (c 
oi^rii^PA (DJSKi 0 5£»jSU -to) 

r s fitsjma i p i <a*f raws* ioic iz-di^ti* i 

TO(DIH 07 &teJ3L~?Z>^tlz&\>)jfeM£tiZ> 0 

[O O 5 8] ZOZ&vlZ^m&l 0<DS^S|51 0 a&tf 
■J — KSS 1 0 b <t-t(D3STffil 0 1 a&t/'J- KSH 0 

<1RA</J^<S:« 0 CCDC^lc^y. itgioMS 

mnmi o i izmz>\B\&<D&&fj£&z -\ , r2^j< 

[0059] mi (DffiBbmffii o i i*«»a>SBi 

*fc^5«ja^&*a>ffl*l*ari:iMIB**t*ct 

±5E<7)g]2X(ig!5lZ^$HS/^ — Xz&So C<7>C 
[0060] V U 3 >Sffi 2 £ # a XSg 4 t (O&^lZ 

£ztis *<DJx.*tm\zt$i\xit. ffimtfmz-it&mmm 
(Dmmt&omm&ftLxm^ztiZo vy=>>s«2 
<ovtmt±mm i o sum i o^aws i okdu-k 
ajiob, 1 o i bjtizesurfcy, mm&±t2<Dm 
m&ftLx&^ztiz^tx. ^commit. > u ^ >s 



ft*ffilB*»Jt-r«c4:lc«:y. AfB&Jtffi2 3 &»J£ 
tSCtdrJSSo ca>J:5lc»BitJt»2 3I=»BBjWB 

-T S - £ (c J: y %®&jttf&& 2ti&tl*5m&tf& 
So fc*>\ ««itJt»2 3l=tt«»jS0>#7**O*« 

[0061] >£^5 0>JSM (SUMS) 5 

II*. i>u=i>sffi2(*^ati^fcS(7)-e 2 &-r v^Mfly 

^WTS-^tifeSo >£M5(7)JgM5 1 <D 

S$ftJ§Bi siZcfcyafrftTi^So cajole. -0^7 

mscdjsss 1 <Dm.w\zte&z*itcmmm 1 s^ikihig 
(«iu) o&ysi coMnmai 0 

[0062] c*l£o>£W1i o, ftiatffghmii o 

1 £SI&t&5 1 t<Z)IHl3tt»«JE*EPSP-r-Sfc«><D«lE 
$ffl[e]S§$&2 1 (i. H8lcS£*i4<fc5l^ ^tfLTI* 

o, ffistimMi 1 o<>:iiS5i ^<7>rarciga®jE^H] 

&jii£m*<D±mM 1 o&tfsi (DMabsai 0 1 (cs 

«a«T-2 2fz»*aF*Lrt^«. j:y«L^«ft* 
tar*ssi« 5 1 \zmmni±&m(&-tz>>&m 

^/ssflijicssfii *»fiK-r s c t fc * y ^iiaaaffi^ 2 

[o 06 3] H9l**HJfi»a8_a)>f>^i/x^ h^^v K 

1 o>8B»Bf®ia (^cogi 1 30)-r v^etai 1 -e 
fcSo ®9i4i:®ai otmmfo (ftam«i) 51 ^kd 

P 0 1lc|giia]±^EPAPtfc^#CDSi&«5 1 (Dffilf^^^L 

1 ^cfcl^r^4. «ie*jwi5ij»»2 1 ^6o>H»«ff*^ 

mi otmmfa (xmnm) 51 ioiai^waiSFti* 

ir. 0, 5 1 rp1(^?Em*tifcm^l^J:S^ — P 

^M5(D^ffiri<ffi:*;-rSo *BE«fflslKn2 1 3^ 

t>(D^iSBI±^«^Lrf^mili 0, 5 i Pp1(DB£5£ft 

t, -o^S5a>e»A<giai3Jixtt-r*o -<db#iz^^ 

<7(D-SP^ -0)^><7M5iz3iiLrc^s^>^y X 

[0 0 6 4] Ell 0 l£;fcig;&Sff2figaM >^ ^i'V h^*V 



(10) 



#§ti2 0 0 1 -1 9 1 5 1 7 



rb) -<***• hi oi*»i (Dt&mmmi o i £&is« 

5 1 (DMfE£3*L"Cl*So «BE*JWIhIBSS2 1 fr&QB 

NE^itiottnwii o i &anc <«»««) 5 

1 4:(DM^HMniS*t4i:. B5WS1 0 1, 5 1 H(-*W 

01,51 st. ffitu«5 i i*-ta>» 

oo>*tt«icj:yiB4Lfcffi*<fey/h*t^fca& («i<z> 
astiaai o i a>ffiai*±*ai oicitLT/hSi*) . 
^>^;T§£tttb-rsici4St>t\ >=x*xi4jgi&LT 
^suaTc-r^o si coiia&m^i o i tmmfas 1 1 

x*«««iza»*-&. -r>^x;n io>ia^cD^> 

So 

[0 0 6 5] Hi 1 l***ffi»JB0>-f ><7 yi^ h^V 
KlO>«»BfHH («2(DH 1 3 0)4 ><7 5tajS2 # 

■). -efeSo si 1 1*» i coMffijBfii i o i ZLrsnmm 
i oaa^attnaa&aiias 1 t<ofnizmms.^ 
HHiPLfcK(Da«ia5 1 a>nf^**Ln^So na)i 

Bitfti o i &tf±«ai o<Dis»(D*tiR]«a4:a»itt 
5 1 i:(7)rpii^ai±^j®(ii£SSP2 i *t&aHM«Efi<iaii# 

icEpaaSfts*:. ±tfii o, H oissia^i o i t 

fia«5 i H:«i o i stx±«a 

i oa^a** 4 ><?m.so)^mrftihttz>o irt±t> 
*»s aa«5 1 <o±fflA<«Ay-c>f >^^5<D^ai*st 

igsimi±$PE^LTf^a® 1 o, ioi, 5 i mo)mM 

a»*5 i a)^H36<*a)»tta»*icj: 

>*E*fcj:y. * >**5*»fc-r-f > 

;u 1 l>_fc>-f LTJttU Z0)k£0)4X? 

K>, ±111 oa>^T*SISffi5 1 £MBLT-f 
attt«. f CC-Cf*. ±U1 Odr^l 0)41 

asmai o i i*<-*<b**ifctt»-ea)»ffi<»&*t. 

So 

[0 0 6 6] Hi 2l*H8<7>mBE*Jffll[sl»SB2 1 (Dpfcffl 
^Lfc^P^HT'fcSo -f>^5i^^7K©l 



ff»»HB»2 1 li^fV^vx^ h^^ KMflltf 2 0 0 
£*f-fSo KKMMJ2 oottc 

pu 2 o 1 £4"£>lc*ij£3*LTi^So CPU 

2 0 1 lzlifl>SM£B2 0 3 A*&/<X£^LTEPHI1*«A« 
«*S£*tSo CPU2 0 1ICI4. ^AX^LTRO 
M2 02 a, RAM202 bW^7^Vi*U- 
9 2 0 4 sMSIB 3 *IT t> y . R AM2 O 2 brtCDfSlSM 
i§fc£fEllpIisS£ LTflll*T\ ROM202 artHM* 

* 2 O 4^b84t5*t7**- flMda^l* 

r-f >*s?x? ki 0>Btt;iia>iMaa-9&£jft? > 

So »H9d#l*!§Sy— h7^ 2 O 5&tflEtt/<JUX 
«SBB2 0 6t*Lt, EP«««lc»a;LfcKtt«!l» 
iftftot, 3*^*2 07SgfiLt, ^7KS« 
2 0 8lZ»rt**lfc-N^ K K9-f/< I C 2 O 9|C#t$&£ 
tlSo CKB'^ K Kv^f/< I C 2 O 914. ±M1 o £ 
Iltik»0)±ltllMM2 O 9 a I1(D1 

amffii o i $Bn-rsfctoa)Mab*aKnftii«ff 2 o 
9 b t^b«js*nSo 

[0067] K K5-f/< I C 2 0 9"CI4s &$S£;tX 

feUMMKK(;iIBB2 i o^&tt«$tt«Blt 

^^^xju 1 ic*tj£-rs-r >^M5o>sui« (* 
araa) si t. jB»-r^<#±«ai o, aioMna 

S101 tCffiB/^l/XPwSBrS^*^ S>^T^iD 

■TSo -rfc*?**. k K^-f i C2 o 9T*i4sgis/^ 

;uxft±lsiB2 o 6 A * tifcBi/^i/X p wXtty 

^> Ku^u$®B#ss?LTfir*t^$mai o, 10 

1, 5 1 >t°-^>x-effl^^So ceases, a 

TLit&mmm^ 2 2^±tfi 1 o»a>^%&3^rcatt 

/^uxPw3Wwan**t*t. iifii o^Sifite (as 

ma) 5 1 fca>m»c«tta**i:^ *nt-rsV 

;n 1 **&-f >^5SA<ntttJ3ttSo ^4ilcLT. 

^®m«i4g^2 2^11 (7>?saim®i o 1 fro)g*>t>fr 

fcffiiS/^bXPw^Hian^^Si:. micDMfitjBMio 
1 («9««) 5 1 4ra>IB(z«tt«*±i:. 

com 1 1 0 1 iz*rj£ Lfc-r >^ y 1 1 v 

[0068] ::t% ±iH oizEpap-f Si&i&/\°;ux - 

WpVfc*i~<D*tas«ai o 1 rcffujp-rsffiift/^i/xfs 

PwltHCKB/^«7?tfi^L, S&SBJIifflB 

jp-rsEM/^xtai (Dfflaaaffii o 1 izEpsp-rsi^ 

■S/^ux*<*3S:4»^iri*. Bifc/^ux«*IgiB2 o 6 

isita o, mi a)ffittiai o i > izmu-r 

S^(4. tftiy- h7W 2 O 5(Z-Cffi*3*LS«#IC 
ffiot^^ K K^-f /< I C 2 O 9ICT31^-rSo 



(11) 



f#K2 0 0 1 -1 9 1 5 1 7 



[0 0 6 9] -£tz. C<0S!±flJ»[5lS&gP2 1 I*. m*. ' 

[007 o] z.<D£5lz % *jtlt»88a>-<>^ vx»v h 
Ki <D«ff*]»Islj»SU2 1 fcfctxri*. -f>£S?x 
^ h^v Kl a>El&tt3EU:*-3S\ ^f^vi^h^'V 
Kl <D^m«li 0iO*l a>4i#)«&l o 1 ^(DEM/< 

[O 0 7 1 ] t C5T% H 1 2(DmJEfrJ#P[o]E&Sl5 2 1 [C 
(BAttUISIB) 2 5(Dffi*ttn^ii2 0 7SiHt 

aatttuiaB (a/d*«) 21 4ic«ie**t. 

fc, HHtfc'v? ; Kifi2 o slcKlt&ftfc^? K9>* 
HailH* (*>3— K3bits) 2 1 2<&UJ*f*z]* 
^ 2 07 £frLT^>^tiJ[ejS&2 1 3lz#M££;h,T 
^ K5>^36*«kUJ**LT^^ K5>*I=»J6L*:*MP 

K9:/4WHIDB2 1 21*. ^f^y 
x ^ j.^^ Kl lcH*0)*attiS/^l/Xi|BPw s<D«a 

h^y Kl **aBHi/^uxi|BPw s -ettMrrSfctolc 

[0 0 7 2] IlBl/^xBPwslill:, ififi*\ 

3^ep»JftlB0)«ia^lH*<DBMtt51l=:J: U *«r*f=». 
C(DBE$iJ^tHlSSa5 2 1 t?Bu >f^vi^h^^Kl 
<Dli&o#|::J:SS3SEl!l/^UX«Pw sCJtLt, ;g 

KB»ttSlc*ofdMB»/^UX*Pw s ' £I££L 

tt^^o Ctt&A.^ KS«±2 O 8±|Ctg(tt>ttfc-r > 

<7vx^ h^v Kl ODBMttSlzH-T****'^ K^ 
>£&fcfclE]3&2 1 3&tf£fi&fcfclI]S&2 1 

r, urn* i /o^it, c pu 2 o i icsMrr*. 

CPU 20 1 t*l* v ROM2 0 1 blC^«)»tt**LfcW 

aSBt^ffl-ri:raB#a>CPU2 o 1 T!tmS*LfcBiBi* 

Ml3H-T4«ffl*RAM2 0 2 afr&H^fcHU mI*£cD 

l!l«;5^l^)Sl:fcSSlgl^I/^^xll@Pws , tftft-r*. 

s' izBBf 41*«*cpu 2 o i *^&Si+T. ffilft/^u 
XS££[e]S&2 0 6lz % 18EB/ax«PwsS*4S 



xe p w s ' o>iiEiK»*a«-r * 0 
[0073] *safi»a8a>-f>^i/x^ h^*v k 

i <DEM*ai::oivci&iSB-r* 0 [ill 3l*-f vx-/ 

y^*— h-efe^o cc-ei*. ±mi oatf*KD« 

[007 4] Hi 3<&£>f SV^*— Mcfcl>TI*. 
0?vi'> h^y Kl 0>BM£&$*JHLT 4^8 
a/^->C»ltt^Ltl^o 01 3 (a) <7)> -X 

is i fca>*»«iccfey-f X;n i o>>-x^x 

(Hi 0#H) . nB<Dtt»C: <fc*Ui> - 

x^xii4[H3Sa-r'5o hi 3 (b) <D^f>y stasia) 
■ci*>f >ytta3W2iatt*#t-B (2®<7>-r>^is-ei k 

V h*»J*LTl*S) a Hi 3 (c) 0M>£P±tiJ2tf> 

b»/<*— :>-ci** ±tai o&tfmi 1 o 

i tstbts5 i fca>ft»«i=*y>f >yantttffl*i** 

(hi i#n) o mmwis i <D±mfim/ux*mm$tiz> 
<dxu . ttffl **t*-< >y «a>**<-f ttu i <k y t> * 
osyjso^fna^njfgiz^or^^o *fc s hi 3 

(d) (DimwKD/**— ^m^i o. *ia>«aft 

18810 1 &t;ftlA«5 1 *<ttl=H«ttifc*J:5lc* 

>yaa<Dttmxt;y-x*x<DSiiii*fT^*i36:^o 

[OO 7 5] m±a>J:^(c^:|IS£^g||zfclNri*. *T|r1 

1 oatfm o>ms&«si o 1 ^e>«ja 
l> ±i«i o^fintf (ftfflu^) si t-e«uas*i 

bs) 5 1 kx*mm£tiz>\B\m<Dmj£&T zt&ttt? 

LfcCDr. ±E0>ttHJ^"- Kl 2ktf 2. ^(c^Sfiii o 

t*i cofflstfm® to 1 i^^^icBis-rsttm^-- k 
2icfci^r^m@i oizct^isff^mi mum-i o 

-So 

[0 0 7 6] HJE^SS3. Hi 4l**S5K<DHffi»l!3 
lz9m>{? *?3l*j h^v Kl 0>«»»rffiH-C*y (* 
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mi <D&mnm-\ o i tmmm. (&£«&) 5 1 tors 

db & a) -< > v tto&ag £ ®@ w iz® o r > ^ » 

[0077] ^m^i otsis«5 1 tomizm&mm 

><7ffi<D&ftrfti:2tltz'&\z, mi COffifflim^l 0 1 t 

gists 5 1 tomizm&fflwm&^z 1 & 

IS10 1, 5 1 p B 1irXB**tfcB18fl=«fe*^ — 
tf§Z*k U Sififfi 5 1 14* 1 (EM&ffiEl 1 o 1 fflij-vjSI 

1 1 «o>>r>*££fta>:»BT?&**=x*xi*>f 
yX;n 1 om >$S5flijc:5i*2t**i* 0 
*J#Pls]S&Sii2 1 A^&a>B»«JE*»i«Lrss«ai o 

1,51 moimm&i&m-rzt. mmfas 1 i**g>5Ms 
•r*o c<D***-r-5-f >^Eiii*ma<D±«ai oa> 

[0078] &l±<d&5i^ ^mmmmvit, 

1 o 1 tmwifiis 1 topdi-ejfcttBsmv >=x*ix 

£ -f >^ s 5 (z 51 I* 5 *Stb MfcMfE *fr o r t * 

» t±Ea>»ffl»«:ttfflZcfcy*SI=»«IL. 

y. ^Kfc-f >^wa>»fifc«£. -r>^ao>jiitfi»y*6: 

<**z£tfnnJBfc«j:* 0 MI=^tt&a>»ff(cJ:y. ✓ 

fc**H]«as«a>«*i^BPjaiTfi*» < -r * - ttfvz 

-So 

[0 0 7 9] -f >*ttiti<D±fc*Mfti:. f*ll:«<-<' 

«t"Lr*»ia3fe**i«". c(ofe*aMtt, -r >^ > x;u 

1 l»y-f^S5 (MME5 1) *>&£*-< >*3!EB& 
aW>*<0«»)»<DBWJHfflTol^ ±t«l OlcEpjD 
tiBB/^BPws *J0S.fe^Mlz($|g*L<KS 
£*1*<0*<H;*LI\, -T&3h*i, E»/<;UX<D<itBM£ 
TO + Pws ^^PfllBPiBlc^toKg LT-t*t-r*tKili* 
1*T«f|s*1*4zfctf»*Ll*. £fc*tbfE£fT3bi** 

fc»a>Eiii/^ux*iBi»LT^6. 1 /zmmmmfto) 



»a>B*rat?. mi <D*fSis@i o i states 1 torn 

Wt ttffi 8# 0) -if > * W CD g S gift ic <fc o r ft t /Jn * 

<***:*>. mi (D^sajm^i o 1 ^ja^wicgfm^^i 

[0 0 8 o] Mlc. 4fc*Mffttfc&a>EM/^ux£jB. 

^ KSc:Sfc*J§^T?4,* c*i&B»/<^xo>fMB* 

JRfT 0 + Pw slc^tf)— »£1*T33< C^lCj: y. 

1B4T0 + Pw8l:-»L 

[008 1 ] Hi 1 fc^£*i£<£ a [z % ii^i 

o»tf*i (D^iasffii o 1 <nmj5izmmmi± : &m&fiz 
>^jB*^-r«^t*<-e#*o fit, ^E-oS'&iz 
— >ic«fcy*ATffl«tt*©»s***fcy. *s*)A< 

[00 8 2] JKlz, ^MMMmo* ><7zs*v h^v K 
1 ©■■»a(coL^tRif4, Hi 5 [*^|gS£J^II{c 

ii^S>yfv-htfc^ Hi 5fl5B«|/<;uxii±a 
<DH1 2<D»JiSiJfflll51]»»2 1 K«fey 4***1* tOOfc 

-r*o 

[00 8 3] ::t% ■n/^xtt±jfta>»tt&R4ii= 
LT4***i4*<, mi 0tiilSl 0 1 &Blft$1** 

B»a»oott«i»i«*j:y*<ijiSLT (/^u^coait 

T4<y*Pdl*<*<<f*<fe3lcKg) . O^lglft 
***B»i»»4:*<i:6l*Tfcy, ^-X*X§l#ii^ 
~x j^xcD^n'^'it^^lcMSd'itr^ -x*x 

*»«tt«i3«5c*-frr. «a>4«aBniw«^*«kd 

^ Kl **L^B«a«a*-CB«l*-B:*ci:3WTf*, EP^ 
X t°- Kto*a<k*B* ^ fca^T?* *. 

[0084] Hi 5<7>£-Y 5 >iff t- hlzfcl^Tli. 
(DBlft^E— K<0^J^**trt^* o Hi 5 (a) <7M> 
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Mi o i tmm& (&3LM) 5 i to>iHa>*tt«fc 

«fc*2[s]a>-f ^OttffiMfti:. mi <D*SB!)Wsi1 0 1 

tmmfii c&mmm) s i &rcma>att«izj:s. 2@ 

BJS*i4 (Hi 1. Hi 4#BB) o CCD#yizfc{,\ 
Tit. 1 2{i<7)^>^iS(ZcfctJ^fi£-r«>t<D^:L 

rasy. f Lt^ 2^\B(o^ ><?i±m<o^^ (i 

ISfE£-ea>8#Pel) *S8iSfii[ci o i izcfe«»«l»ft 

ttta**ifc-o^tta)**tt. 2Eimcii±ms5h,*R<D 
Kf^iccty, mi omkimi o i (zj:^ii^<tf5]4$ic 

JM§ I c T 1 1^ 4§ -C fc £ o 

[008 5] *fc % Hi 5 (b) <B-f >^;TS!Ettffl<DIK 

si^e— K(zfct\ri*. ^m^i o. iKDiiaiii o 
stiMi o i &«ime s i £o>m<Dizi&m 

fc£ (Hi 1#H) o C<D*=X*X*li|-eit. HiStlt 
QBdSI^HUMdJi&l*. L^U mi (DttKlWII 0 1 

a>«tt*<fie**u*fc«). mi a>»aj««i o i tmm 
« cam*) 5 i o>M<D»«*»jtf 

1 i a>>r>^s^— x*xa>s«iicj:y-o^M5^t£ 

fczfcfzj:^ mi (DlfamSl 0 1 <hftl&« (ftlR 
[0 0 8 6] Ja±a>«fc?lc*Hlfi»a8(ctelA-ctt. 

m*±mi oatfsi cDffiam^i o i fr&atA 
u ±mi otmmfa (Kin) 5 i i-cana**! 
ftisiato&je&r 1 mi attttMi o i tmmfo 

(AIM) 5 1 Jfe«***i*BIBO>l»3e»r2t# 

tmCD'C ><?ffi*£&<Dmm=E— KG>£5I=* ±111 o 
^IgSSLT^r >^;1S£ttttJLfc&F;r£B#Pe1lc. m 1 0>tt 
ttMl 0 1 *B»LT^>*tt<D«M*ttoT**M 

it. msi o, 101 iz*&mifftKi0>mmw'i*i!i* 

[0 0 8 7] HS£ffSE§4. Hi 6f***K0>SIJfi»Bl3 



t?*y. hi 7i*nn:<-f >*s?x? k^? Ka>»»Bf 

®H"C?fc^>o 

[0 0 8 8] *SiS»«M>>f >£S/x<y Ki it. 

rtitinc'e**^ ±iffii oi:gafi5i & aim big 
tm^ a>«aiMi o i tmmfos i £<DP*iigiG2 

x^^u »rc. micoMasfiii oia<isa£*i 

[0 0 8 9] Hi 8lt-f ><7 S?x? h^'V Ki <DSi5#&T 
(«iSa)BI2 1 <D>f >^ttffl1 #HB) T*&£ 0 Hi 

8i*sm"i otiass i tcofeiiziii&mEE^EnspL 

It. BJE$iJSPlHlKgP2 1 fr&<DKM»I±*<±Mi ot 
SlitS (ASM) 5 1 fca>|IM::EPi]n**L*fc* ±4© 
S816«ffi2<D«-&i:H«(c. BSMi o, 5 i PpIIz^B 

Mi OtoU^Wt*** ^>^l50§lA<U*t-5o & 
(z. ®JE»Jffli[HlKeB2 1 »60UIEtlMLtlll 
8lO, 5 1 H0>M£lMrr4£. ffiHite5 i lt*0) 
»tttt»*lz<fcoT*»U -f >^a5<D#«36<«i»|c 

[0 O 9 0] Hi 9lt*f ><7 Ki <7>$P»W 

®H («2©B2l©/-X*^i»#IE) T^fe^o H 

i 9itmi offiaim^i o i <i:safi5 i <op B ii=Kn« 

tt^. mi OfflKimfiii 0 1 £4SKij£ (A3M) 5 

i tomizmi±ftm\2\fe%i2 i »&0)uiemrn 

10 1, 5 1 MI-EPJinStiSi:. ^B®1 0 1, 5 1 p^ 
lc3£B*tufc«ffiflZcfe*^ — P>*3d<ML, SlSffi5 

i itsR-i oiias^i o i <Dm^w%&. 5(D§ 

^(D^B-efc4>~x*xit-r X;n 1 <D«(ts<7 

m5miz?\£&&tiz>o sfeic. «jE*8wiaj»ffl2 1 35^6 

<DSBlSmi±*®^LTfSIB^i o 1 , 5 1 Pplc^m^^fflJ 
B-T « i s" S ft* 5~1 Tt <7) '* I- * o T 9M 
L, -f >^K5(D*WA<j|L»lcJ|xtt-r*. 

■rs-r ><7iE^iitHtra<D^«ai oa>^tt«izj:y** 

Lfcm** y/j^i^z^). >r >^a*ttu-r*ici*a& 

-f. >-X^xit^>^^5|c^|^2,^4xtc^. SlftL 
[009 1] ^MMi otmmfas i ^<DPplcD3fe*S:aiz 

•ky-f >^ttttB***±fc*Mffic*t^r, misfit 

UMl 0 1 ^Siftffis i ktoffl&ft&m&Tfo * 
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[009 2] BBaQ2A<BBBQ«fcySfe<»^L 
«JHitt«:»fta>ilf=*B«in-r*fc. ±fc*MfE<DRl::* 
— p ffiSft«l>S:lli*ff<DSa«5 1 CDS 

fcias*i=Lfci*««i*, si (Dtsmmmi o ^ 
-r*«»«ffi*Tif*ct3WpriiBT?fty (&a£<z>H2i 

&l*BI2 3<Dfiij-ei±K«i/^uxa>BiEfit*/h* < LTl* 

[0 0 9 3] ^>*tta<DSfc*iMti**U=tt 
[0 0 9 4] M2 0l**HSS^gg(7)>r ><7 yi y V^V 

Kl % 0)»»BrffiH <»ao>B2 1 0>-f >^tttB2»IB) 
i?&*o @ 2 o lifts 1 o & t;i 1 (DMBblS 1 o 1 

LfrB^CDSlSffiS 1 <Dl&ft£*LTl**o ±lft1 OS 

inn (araawsi o i v^nitinmMtm&fo m 
mmm) s 1 tomzm^vm^^2 i fr^ommm 

EA<ffljt)D**L'5£* RVS1 0, 101, 5 1 MfCftV 

£4xfcm»ic<fcs*--p u Sir»a>en 9(c 

*-rt*jy^r-p>ii<D*&t^*i <D«ai!i«ai o my 

yitai oiosi«5i4<»^ ^>^S5<d's« 
*><ffi*-r£ 0 ± *«i otjcDSffl]S5 1 3&t»t?«rr=«t i 
(Dttaiii o i fi"j<ogis«5 i A^toftAz-et^sfc 

#K Hi 8lZ^LfcStr£E0)f Ml 0<D**.£K»)Lfc» 

-rs>yw<asi:y, -r«:t>^««iS5 i a>«t?a«*< 
a<4*fc*i=. *»«5 1 *(**<*t?^t(=*y, -f 
>^S5(D8ai**ta*-r*. 

[0 0 9 5] ®J±$liffil[ElSSSS2 1 ix&o>ttlli«ffi 



^Ltiiffii o, ioi. 5 i ra<0«iffi*ft«-r 

fill 0<7)<frlcTti»Jte5 1 ^KMLT-f ><7ffi$:*ttiiT? 
[0096] fcC%-e.' *«*»«I*G>Q2|CU36* 

»«a>-r >^ttus^tt±mi o<z><*.£ 

MRU *#tt>f >^ttffl«38<jMKt»6lctt»l <DM 

mmi o i o^«np»icBn-r«j:3«E« 

[0097] H2 OfzSLfc^&lCcfcy-f >£<Dttaj£ 

fT5»^-et. :*i$ife««fftLrttaLfca«i» 
ttarrs-f >^a£#S£ L-cs^toic-f 

cfcy ^i^*a>^>^a*»rt-r*^i:4<RniB-efty. -f 

>4JR0!>*£Mtt/<* — y**.*C4:*<W1IBfc«: 

>«z«ky*7LrB]«tt*a>»**ft«.fcy. aafttf* 
«t?ajt^a<«:*c4:izj:y. laeftoo-f >^»ttta 

[0 0 9 8] B21 (**86HE»JB0W >^vi7 h^'V 

So C<Dffiffi|/^UXI*±&a>EI 1 2<DSEf«J8P[HliS8S2 
1 lc«fcy£j$£*i£o C(DE»/^UXI*±aa>Sll6«lB 

*i±s^#(Dmi <D«as^i o i (Dmmm&zxzis 

[009 9] B2 1 CD^^ HlzfetNT. -f 

>^vx7 Kl CDEK^ji^^^iJ Lt 4 0(DE1S 

/^^— >^z^ltT^LTl^So @2 1 (a) (7>-f>^ftt 
fflOMB/** — >"CI4. ±M1 0<t^ift« (Alt 
«)" 51 fc"&"Br<DftM«t"Jt^«irLX^ >^;*S$-iii±i 
LTl^ (Hi 8#RB) o H^c0;4^-e(i>f >^;*S<Diit 
ffi®jffA<2[El?S:4^So H2 1 (b) <D<< ^<7*k&2(D 

gtw\'*9— >v\t. ±i®i o&tfmi o^sa®^i o 

H) p H«<oa»"CI4>f >^*fl0tta«lft38<2BI«|C**i 

So 

[0100] @2i (c) a>*— x*xfeii<Dffilli/<$ 
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*-7,i)**mmz >-e&y. mia>fssjm 

fill 0 1 5 1 £<DBfla>3fcttWfc:<fc 

y *^xa*i*2@SMrr<&o B21 (d) cdieikskd 
ffi!ft/^->-ei*. su« 51. ±»si 

o&t;mi (omstommi o 1 5 1- 

**fr*ia«a?*tr^« (01 KDwm&m) 0 -<db# 

[0101] 02 2r4KM^E— K4r**i&l=***-*-f > 

14. 0 2 1 (BffifS/** — >#*fl**:b*Jh.fcfc|-T?*4. 

czt% ffiM^E— Ki*-f >^ttffi^^>^ifetm<7>2a 

g<Dffi»^— KWiJtLt^So 02 2 (a) 
>*ttffl(0HM^— KT?I*. 2 EeJ(D-f>^ tttBlftf^ 

[0 1 0 2] 0 2 2 (b) >^3^ttU<DB»^ 

— K-£f4. * 1 Oliffll® 1 0 1 <0**£IKi& It, ^ > 

u ti (Dffimmmi o i a>«ffiA<&Ks*isfc», m 
i (Dffitommi o i (ftatttt) 5 1 tom<D 
mffiomm&m±?z>z.t{ztjiz> 0 « whisk:/* 

mi <7>«aimai o 1 tmrnfo 5 1 £a>p*n 

©WflrflDy 7U'r>i(b^>^/X;n i i*]<zK >*<z> 

[0 1 0 3] ^Z^"?. 11 (DMSJ^I 0 1 
& Jg £_« ft C£|zfc£ 0 ^<D^IZOlxTH2 

[01 0 4] *365i0MftaK ^yi'/h^'v KOfflM 

^&£02 3»tfB2 4lzg-3lNTlft^-f £0 i2 3(4 

mi <7>*fatjmai o i tmmm &mmm) s 1 torn 

(3EPJ0**l«BEa»(D«**LTl^p 02 4I4-O 
h^v Kl <DgB»Bf®Et?fe*« 023 (A) 

ffllj<0«»«5 1 attttBffl 0 1 fl0>fitta5 1 

4rr*a6H»lc*«LT*»*5 1 l4«»J§U]fE£-r fto 0 



2 3 (B) . (C) |C*5lt«ttE*»**1 <D**SfiSa 
1 0 1 ICjSJl-f @*<DB#Pp1^2 15.21 6T* 

14. H2 4lz^**L*«fe5l-. $10)MilSl0 1i 
<DSK)ffi5 1 A<^««Jg(D^^. ±1S1 0®JCDSi!l« 

5 i i*tt»»fiF-r*fc«>. y-x*x3i*a^«a>>- 

(z«7t*i±. ;jfc<D£mai oo>BMici*;L«ziA<wtt 
2, 3&u:m5EcDll^6^Sl5lzfcl^Tt>[H]^ilcJgffl*^L 

ft o 

[0 10 5] &2b\ *IIJ£ff2fSlcfcl x T{4. ±1S1 0 

tmmsi (*®sa) 5 i tonmot. hsimi o 
i^fta*. ±i®i oic&£@j£<7>fi#£»<tifn offlaam 

Hi 0 1 (c«S|h1B<DB#S»A:(D»I*. ^SBKdfclfft 
[0 1 0 6] 0 2 5(4*3&9I0>SllGJ&ftB5 

i o i coffiic. m3<Dmmt Lrcom2a>*fajmai o 
• 2 3&<»j*a?*tri^*o-c<D»2<Daai«ffii 020^ 
sn 0 2 a xi; u — k» 1 o 2 b 14. mi (offiaws 1 

0 1 ^I^USlZ. * PA<Z>^Jgl 0 5;&tf*<DSH«1 O 6 
SWBLfcftJiEtfcoTfcy. *ffil«a«1 0 2 c(4 I 

TO0Sno7^bMJtitWo fit, c<^m 

2<DMS)]Bai o 2^SSl« 5U^bi 
jS**t^IelS&<7)B#^l»r 3ir. iMl OirSli« <* 
lift) 5 1 ^:A^^^SJ5£*+l^[e]SScDB#^IS^ 1 <h. ffi 

1 cDffiai«fiii o i (fta«a> 5 1 tt^m 

- «ih«HHKDlSSI[r2i:l«*if*i*S?<, f©« 
[0 1 0 7] 0 2 7I4^><7 vx-/ K<Dffl»Br® 

0 (taogi3 1 a)>-x^^sis#i) -efc<5o 

tm4. m 1 co*sasa 1 o 1 <t c^jima) 5 1 
t<Dfflizmwimi± : £evi)nLXs sssai 01, simkd 
3ttt«i=«ky*i coiiaaai o 1 ic*tjsLfc«i&«5 

[0 10 8] 02 8I4^>^7 vx^ h^v*V K0)»»Bfffi 

0^ ( 0^3 1 <d A > 0 et tB 1 #rb ) -e fc* o ^ c t? 

i4. ±tfti o. mi oisKimai o 1 &u:m2CD^s®] 

U1 0 2^i(*tLtl oa>»ra«aiLT«HBf* 

cfc a i^. ±m® 10, n (Dffimnm 1 o 1 &xsm 2 cd 
mmmmi 0 2tmmfo (&mmm) 51 ircDfeiiz^^ 

(cigidajE^EpjtiPLr. i^sai o F ioi f 102. 

5 1 raa>3tett«^ct yfiMffis 1 o^s^ft^^-TSsii 
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[0 10 9] B2 9lW^yi7h^^ Ka>«#KrS 

I*. ±M1 o;&tfm2<D*S8!jSai 0 2tf4*iLt 

» 2 (Dffi&imm i o 2 1 situs (xan) 5 1 1 <om 
i^mmmEE^^izmnLx. imiq, 102. 5 

1 m<D3t&BiCcky. ±«ai o&tf!fi2<7>iigsj®ai 

0 2IC*tiSLfc»lS«5 1 J«Sttgaffi5 1 (D^fi 

lcftr&J;ofcLri*£. 
[0 110] H3 0tt-f^5i«y K<D»#Brffi 

0 (&£E<D03 1 >T >*ttttJ3#JH) Tfc£o CdT? 

1*. ±m oco^jfiRi^afcLrwiiB-ricfeai^ 
±iai o^iic (*a«a) 5 1 tomizmmmtz 
^epjjplt, psisio, 5 1 M<&3fett«izcfcy. 

«1 0(z»j£LfcS»«5 1 £«£LT&S)«5 1 fZ<J: 

SSEteSSjtfg/Mc&S <fc o \z It, -f etttia^S 
[O111]031 l***lfi}BlB(c«*-f H 

*->l:»lttUSo 1213 1 (a) (D^-X^XgiO) 

■ik/<*— mi <d*s®i»ii 0 1 c* 
o)«sitai o 1 ic*rj£Lfcs»«5 1 ican*^.* 

X. >-X*X*««|*-fr* (I2 7#l) o 
[01121031 (b)CD-T tttb 1 r I*, ±is 
10, R1 <7)MajSai O 1 XtfW2 0>*i8!!jW1 1 O 2 

ifiio, 101, 1 o 2iziKiS/^ux£^B#[cEpj!jp-f 
lc Lts ^V^ttfflfi^SXlzfcS^lcLri^ (0 

2 8#&B) o 

[01131031 ( c ) 0>-f R±ai 2 Tl*, ±1S 

1 o m 2 <7>iiKjma 1 o 2 *><-r >^ RttBe^fc 1 -o<d 
mmnitiftnmLxmmirz&oiz^ §tgi o, 1 o 
2\zmwi'Sj\'*&mmz$ii)u-fz>z:tXs anas 1 iz 

<fc«*tta«tf+a«lctt*«fcolcLr, -O^ttfcB* 

[oii4]03i (d) am >^etttj3-ei*. ±1S 

1 Ot£i*tf^^^.Jttffl*(c»fi|«a4: LTfiStg-r^ cfe 5 
5 1 iz^&m&mmtf&'PlzteZ&olzLX. <<><7*t 
[01151031 (e) (D^mWhXit. it® 1 O % 

% 1 ©isa&ma 1 o 1 &zsm 2 ©±iiB 1 o 2 stasis 
a (^ssa> 5 1 hm—tow&ttz^&oxzwsht^ 
x^epjjp-t sctr, sa«5 1 tf^teL^ctdi^L 
r, iwntts$ftti^. 

[oii6] 03 2tee»i i E— Ka>0y*5ftLfc*-f s > 



titzmmmmtmrniz* ^<7&<Dm& (&«» *«*ck 
[01 17] 032 (a) ©ffii^- k 1 (-o^stm 
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